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The effect of dietary whole soybeans on rats was analyzed in the level of gene expression using DNA microarray. As 
soybean content increased in diet, lipid levels in serum and liver were generally lowered. To remove unwanted variation in 
mRNA expression signals to enable a compatible comparison across different experiments, the DNA microarray data was 
normalized in accordance with three-parameter log-normal distribution. DNA microarray analyses elucidated that hepatic 
transcriptome was globally altered depending on the amount of soybean in diets. Among various biological functions, soybean 
was found to specifically affect transcriptomes involved in lipid/fatty acid biosynthesis in liver. mRNA expressions of these 
lipogenic genes were lowered with increased amount of soybean in diet. By comparing DNA microarray data across multiple 
experiments, it was revealed the comprehensive functionality of soybean was correlated with that of freeze-dried tofu. Thus, 
DNA microarray provides powerful information for understanding the food functionality when those gene expression data is 
handled properly. 
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あった；エネルギー1 792 kJ，水分10.0 g，タンパク質









験飼料中の大豆粉は，100 gあたり０ g（Soy0），12.5 g
（Soy12.5），25 g（Soy25）または50 g（Soy50）とした
（表１）．食餌タンパク質，脂質および食物繊維量は，

































































Ingredients (g/kg diet) Soy0 Soy12.5 Soy25 Soy50
Casein1 200 150 100 0
Soy powder2 0 125 250 500
Cornstarch 150 150 150 150
Sucrose 449.5 402.5 355.4 261.3
Palm oil 100 75 50 0
Cellulose 50 47 44 38
Mineral mix3 35 35 35 35
Vitamin mix4 10 10 10 10
L-Cystine 3 3 3 3
Chorine bitartrate 2.5 2.5 2.5 2.5

























































Soy0 Soy12.5 Soy25 Soy50
Final body weight (g)  325 ± 9 336 ± 19 328 ± 24 331 ± 19　
Body weight gain (g/day)  8.56 ± 0.59 9.11 ± 0.98 8.72 ± 1.15 8.86 ± 0.79
Food consumption (g/day)  21.2 ± 0.7 21.3 ± 1.3 21.0 ± 1.5 20.8 ± 1.1
Liver (g/100 g BW)  4.97±0.46b 4.39 ± 0.42a 4.41 ± 0.24a 4.18 ± 0.26a
Adipose tissue weight (g/100 g body weight)
Epididymal  1.16 ± 0.18b 1.13 ± 0.22b 1.01 ± 0.19ab 0.837 ± 0.091a
Perirenal  1.73 ± 0.22b 1.79 ± 0.27b 1.73 ± 0.39b 1.14 ± 0.29a
Serum lipids (mmol/L)
Triacylglycerol  2.14 ± 0.32 1.72 ± 0.51 1.99 ± 0.29 1.68 ± 0.50
Total cholesterol  1.94 ± 0.16c 1.85 ± 0.31bc 1.56 ± 0.24ab 1.39 ± 0.38a
HDL-Cholesterol  1.26 ± 0.41ab 1.37 ± 0.29b 1.16 ± 0.30ab 0.859 ± 0.334a
Phospholipid  2.41 ± 0.14b 2.09 ± 0.19ab 2.00 ± 0.23ab 1.57 ± 0.20a
Free fatty acid  0.974 ± 0.264b 0.614 ± 0.163a 0.722 ± 0.166ab 0.615 ± 0.176a
Liver lipids (μmol/g)













































Probe set ID Soy12.5 Soy25 Soy50 GeneSymbol Gene Title
1380013_at -0.41 -1.14 -2.15 Pnpla3 patatin-like phospholipase domain containing 3
1380643_at -0.29 -0.97 -1.71 Pnpla3 patatin-like phospholipase domain containing 3
1394401_at -0.55 -0.84 -1.14 Elovl6 ELOVL family member 6, elongation of long chain fatty acids
1367707_at -0.45 -0.66 -1.19 Fasn fatty acid synthase
1367708_a_at -0.37 -0.54 -1.07 Fasn fatty acid synthase
1388108_at -0.42 -0.60 -0.99 Elovl6 ELOVL family member 6, elongation of long chain fatty acids
1368562_at -0.34 -0.70 -0.79 Sult4a1 sulfotransferase family 4A, member 1
1370893_at -0.42 -0.56 -0.82 Acaca acetyl-coenzyme A carboxylase alpha
1370281_at -0.24 -0.51 -0.86 Fabp5 fatty acid binding protein 5, epidermal
1367854_at -0.22 -0.36 -0.69 Acly ATP citrate lyase
1369195_at -0.21 -0.49 -0.54 Fabp2 fatty acid binding protein 2, intestinal
1367894_at -0.22 -0.28 -0.56 Insig1 insulin induced gene 1
1370355_at -0.12 -0.17 -0.68 Scd1 stearoyl-Coenzyme A desaturase 1
1368453_at -0.19 -0.33 -0.50 Fads2 fatty acid desaturase 2
1375944_at -0.22 -0.30 -0.40 Acss2 acyl-CoA synthetase short-chain family member 2
- 1    0    1  
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PC1-Positive
Category of Gene Ontology Biological Process Totalcontents
Frequency 
selected p -value
metabolic process 2384 40 5.62×10－9
biosynthetic process 1364 30 1.67×10－9
lipid metabolic process 309 18 1.41×10－12
lipid biosynthetic process 160 17 4.77×10－15
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response to insulin stimulus 180 9 2.21×10－6
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acetyl-CoA metabolic process 10 6 6.62×10－11
triglyceride biosynthetic process 23 6 9.16×10－9
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